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(57) ABSTRACT

An assembly of a card and a card reader, the card reader
comprising a reading head configured to be positioned over
a predetermined curve of the card while sensing the elec-
tromagnetic field and to output a signal relating to the field
sensed, the card comprising an oblong field generator com-
prising at least two end portions configured to output at least
part of the electromagnetic field, wherein the end portions
are at least 1.8 mm wide and positioned so that, when
projected on to a plane of the surface, an edge of each end
portion 1s positioned no more than 0.5 mm from the curve
and/or the curve not overlap the end portions 1n the projec-
tion. The curve 1s defined by the path of the reading head
over the card. The card has a generator displaced in relation
to standard cards where the generator 1s positioned directly
under the curve.
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CARD WITH AN OFFSET FIELD
GENERATOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

This 1s a National Phase of PCT Patent Application No.
PCT/EP2014/057506, filed on Apr. 14, 2014, which claims
priority under 35 U.S.C. §119 to PCT Patent Application No.
PCT/EP2013/057666, filed on Apr. 12, 2013, the contents of
cach of which are hereby incorporated by reference 1n their
entirety.

The present invention relates to a card, such as a credit
card, an ID card or the like which 1s configured to output or
provide an electromagnetic field along a predetermined
curve on or at a surface thereof. This type of card may
emulate an old-fashioned credit card with a magnetic stripe
having one or more tracks of signals encoded 1n the mag-
netic stripe, but unlike the static magnetic stripe, a field
generator 1s provided for outputting a modulated field emu-
lating that sensed by a reading head moving along a track of
the old-fashioned credit/ID card.

Credit cards of this type may be seen in e.g. W0O01/52204,
EP1326196, U.S. Pat. No. 6,325,285, WOO01/31577, WOO00/

49561, EP0994439, US2004/133787, EP1231562, US2003/
106935 (B2243235, U.S. Pat. No. 4,158,433,
DE19648767, DE19618144, U.S. Pat. No. 5,627,359,

CA2317642, U.S. Pat. No. 6,715,679, CA2317642, U. S.
Pat. No. 7,278,025, U.S. Pat. No. 4,829,166, U.S. Pat. No.
4,825,056, US2002/032657, RU2062507, U.S. Pat. No.
5,563,948, RU2216114, U.S. Pat. No. 6,657,538, U.S. Pat.
No. 4,304,992, US2004/0035942, US2007/0176622, U.S.
Pat. No. 6,607,362, US2004/0129787, US2006/0283938,
and US2006/0091989.

A first aspect of the invention relates to a card configured
to provide an electromagnetic field along a predetermined
curve on or at a surface thereof, the card comprising an
oblong field generator comprising at least two end portions
configured to output at least part of the electromagnetic field,
wherein the end portions have a width of at least 1.8 mm 1n
a direction perpendicular to a longitudinal axis of the
generator and are positioned so that, when projected on to a
plane of the surface:

an edge of each end portion 1s positioned no more than 0.5

mm from the predetermined curve and/or

the predetermined curve does not overlap the end portions

in the projection.

In this context, a card may have the same dimensions as
a credit card, as e.g. defined i ISO/IEC 7810 ID-1: 85.60x
53.98 mm, with a thickness of 0.76 mm, as 1s the most
widely used dimension for banking and ID cards. The
present card thus preferably 1s a flat, thin, rectangular card
configured to be recerved in ATMs and other card readers
used for entrance control, funds transier, banking operations,
cash withdrawal and the like. These card readers may be
swipe type readers where a user 1s requested to swipe the
card through a slit, mnside which a card reading head 1is
positioned, or readers configured to receive a card 1nto a slot
of a housing and which automatically translate or move the
card to a reader head provided inside the housing.

The present card preferably 1s bendable and generally
tulfils other parts of ISO/IEC 7810 ID-1, such as the
bendability and dimensional stability. This standard also
relates to flammabaility, toxicity, resistance to chemicals,
resistance to deterioration from exposure to light and heat,
as well as the durability of the card. Naturally, these require-
ments are also desired fulfilled, but such demands may differ
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from situation to situation, whereby such requirements may
not always be required fulfilled.

Naturally, other card shapes or dimensions may be
selected outside this standard, which 1s widely used but 1n no
way a limitation to the invention. Thus, cards of other
shapes, such as square, triangular, circular, oval and with

other thicknesses and other dimensions are equally useful 1n
accordance to the invention.

The card 1s configured to provide an electromagnetic field
along a predetermined curve on or at a surface of the card.
The intention 1s to emulate the operation of an old-fashioned
credit card when a reading head 1s translated along the
magnetic strip thereot and over the curve. However, differ-
ences exist. For example, the present field of the card
according to the mnvention need not vary along the length of
the curve. Instead, the field may be made to vary over time,
so that a reading head, moving in relation to the card or
stationary, may detect a varying electromagnetic field. In
fact, typically the same signal and field 1s output over all of
the curve at any point 1n time. Thus, the actual position of
the reader 1n relation to the curve may be irrelevant or of
little relevance.

The positions of these curves or tracks may be as defined
in e.g. ISO7811-2 1n relation to cards with the dimensions as
defined above.

In this context, the curve will usually start and end within
the boundaries of the card, such as within the outer bound-
aries of the card when seen directly from above a main
surface or side thereof. This curve may have any shape, such
as a bent, V-shaped, U-shaped, S-shaped shape, but a
straight line 1s preferred. Usually, this straight line 1s selected
or defined to be parallel to an edge or side of the card.

The curve may or may not be indicated on the card
surface. The card surface usually will be a major surface of
the card, such as one of the largest surfaces of the card
where, often, printed information, such as logos and the like,
1s provided. Often, the surface 1s flat or plane.

The curve 1s a curve at which the electromagnetic field 1s
desired or required. Thus, the curve may be a track on the
card directly over which a reading head or coil 1s supposed
to be translated for detecting the field emitted by the card.
Consequently, the curve often will be defined or dictated by
a reader or a standard defining the relative positions of the
card and a reading head/coil.

The card has an elongated or oblong field generator. In
this context, the field generator 1s oblong, 1f 1ts largest
dimension (longitudinal axis) e.g. 1s more than twice the size
of a largest dimension perpendicular to an axis of the longest
dimension (longitudinal axis). The field generator may be
straight or have any other shape, such as a bent shape, a
U-shape, a V-shape, an S-shape or the like.

In this context, the field generator 1s an element or device
configured or able to output an electromagnetic field. A
typical field generator comprises a coil which 1s suitable for
converting an electrical signal into an electromagnetic field.
The coi1l may therein have a core if desired. Naturally, this
coill may be replaced by a number of coils or one or more
other elements configured to convert an electrical or optical
signal into an electromagnetic signal. In the latter situation,
the coils preferably have longitudinal axes at least substan-
tially parallel with the card plane and form a series or row
of coils.

Preferably, the generator/coil has a central axis at least
substantially parallel to plane of a major surface of the card,
or the generator/coil 1s positioned 1n a generator/coil plane
at least substantially parallel to the card plane.
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The field generator has at least two end portions config-
ured to output at least part of the electromagnetic field. A coil
c.g. will output an electromagnetic field from the ends
thereot, but an electromagnetic field may also be output
along a length of the coail.

The end portions may be end portions of a coil or outer or
extreme end portions of outer or extreme coils of a number
of coils, 11 the elongated field generator comprises a number
of coils. The end portions may alternatively be end portions
of one or more cores provided inside the coil(s) 1f desired,
ci. below. An end portion may be defined by the extreme or
outermost 10%, such as the extreme or outermost 1% of the
length of the field generator.

Each end portion has an edge or part in the projection.
This edge may be defined by a portion of or at the end
portion which extends in a longitudinal direction of the
oblong field generator. This may be a part of a longer side
of a rectangle and at a corner, where the shorter sides define
the end portions. Alternatively, the edge may be a part of the
end portion which is the closest to the curve.

The end portions, at least when being no more than 0.5
mm from the curve, have a width of at least 1.8 mm
perpendicularly to the longitudinal axis or direction of the
generator. Usually, this width 1s along a direction parallel to
a major surface of the card. This width may be at least 2 mm
and often around 2.4-2.5 mm or more. Naturally, this width
may be preferred in all embodiments of the invention.

When the generator comprises a coil, the width may be an
outer diameter thereof or a width of a core material 1n the
coil, i existing.

This edge may be positioned no more than 0.5 mm from
the predetermined curve, so that an overlap between, 1n the
projection, the curve and the end portions 1s allowed, as long,
as 1t 1s of this small size.

Alternatively, no overlap may exist so that the end por-
tions, 1n the projection, are provided at one side of the curve.

In one embodiment, not only the edge or outer boundary
at the end points but also along the length of the generator
may fulfil the requirement that 1s either 1s no more than 0.5
mm from the curve, or the curve has, 1n the projection, no
overlap with the outline of the generator.

Naturally, this distance may also be described as an angle
between e.g. the card surface and a straight line from an end
point and a point on the curve on the surface, where the point
on the curve 1s that the closest to the end point. This line
usually will intersect the card surface, as the end points
usually will be provided inside the card and the curve at or
on the surface. This angle will describe both the depth at
which the end points are provided as well as the above
distance. Again, the angle, when sufliciently different from
90 degrees, will describe under which angles the field from
the end points enter a reading head.

The card may comprise a controller configured to output
to the generator an electrical signal which, 1n the generator,
may be converted into the electromagnetic field—preterably
a field varying over time and having therein information to
be output from the card. This information may be the
information or the type(s) of information output by standard
credit/ID cards.

In one embodiment, the card has an outer, at least sub-
stantially straight side and wherein the curve may be a
straight line positioned between 6.9 mm and 7.2 mm from
the side. This 1s the position of the first track of a card
according to ISO/IEC 7811-2 card. Hitherto, great effort has
been made to provide the field generator directly below this
curve, but according to the invention, this 1s not an advan-
tage.
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In one embodiment, the end portions are positioned, when
projected on to the plane, no more than 5 mm from the
predetermined curve. This distance may be no more than 4.5
mm, no more than 4 mm, for example. If this distance
becomes too large, the field available for a reading head at
the curve may be insuilicient.

In one embodiment, the curve 1s an at least substantially
straight line extending between a first curve end point and a
second curve end point on or at the surface and wherein the
end portions are positioned so that the first and second curve
end points, when projected on to a straight line through the
end portions, are positioned between the end portions. Thus,
the end portions are provided on either side of the extreme
positions of the curve, so that if a reading head moves along
the curve, it will experience the field lines exiting one end
portion and directed toward the other end portion. This 1s
irrespective of whether the end portions are those of one or
more core materials and/or one or more coils.

In one embodiment the field generator comprises a core
material extending within a coil, as mentioned earlier. This
core material, or a plurality of core materials 1t provided,
preferably extends within a plane at least substantially
parallel to the surface of the card. If a core material 1s used,
it may also form part of the end portions.

Normally, the coil(s) 1s/are wound around the core mate-
rial(s) i order for the coil(s) to generate a field in the core
material(s).

In one situation, the card may be configured to provide an
additional electromagnetic field, which 1s usually 1ndepen-
dent of the above-mentioned electromagnetic field, along a
second predetermined curve on or at the surface, the card
comprising a second oblong field generator with two second
end portions, which have the width described above, con-
figured to output at least part of the additional electromag-
netic field, the second field generator comprising a second
coil,
wherein the second end portions are positioned so that, when
projected on to the plane of the surface:

an edge of each second end portion 1s positioned no more

than 0.5 mm from the second predetermined curve
and/or

the second predetermined curve does not overlap the

second end portions in the projection.

Usually, the predetermined curve and the predetermined
second curve are parallel.

The considerations in relation to the relative positions of
the first end portions and the first curve are equally valid in
relation to the second curve and the second end portions.

In a preferred embodiment, the second curve is a straight
line positioned between 10.2 and 10.5 mm from the above
straight side, which 1s the position of the second track
according to the ISO/IEC 7811-2 standard.

In some situations, 1t 1s desired to have the card further
have a compensating field generator having a first and a
second compensating field outputs, wherein the end portions
and the compensating field outputs are positioned, when
projected on to the plane, so that the end portions are
provided on one side of the second curve and the compen-
sating field outputs on an opposite side of the second curve.

Preferably, not only the compensating field outputs but the
tull compensating field generator, which may of the same
type ol generator as described above, 1s positioned to one
side of the curve, 1n the projection, so that all fields emitted
by this generator are provided from one side of the second
curve. In the same manner, 1t 1s preferred that the full field
generator of the card 1s provided on the other side of the
second curve.
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A compensating field generator may be used for output-
ting a field, at the second curve, counter-acting the field
output by the field generator for use 1n the first curve but
which will also be present, usually to a smaller degree or
with a smaller field strength, at the second curve. Thus the
compensating field generator may be operated to remove or
cancel out this contribution of the field detected at the
second curve.

Generally, the compensating field generator may be pro-
vided along the guidelines given above for the field genera-
tors.

An alternative, or an addition, to the use of compensating
field generators may be the subtraction of a signal, in an
output from a reading head or coil, of a signal corresponding
to that output by the field generator for use at the first curve.

A further alternative or addition 1s to alter the field output
by the second field generator (or a signal fed thereto) in a
manner so as to counter-act the field from the field generator
for use at the first curve.

As mdicated above 1n relation to the field generators, 1t 1s
also desired that the compensating field generator(s) be
positioned no more than 5 mm from the pertaining curve.

Naturally, a compensating field generator may be pro-
vided for each curve.

When the card comprises a signal generator configured to
feed a signal to one or more field generators, this may also
be used for feeding one or more compensating field genera-
tor(s).

A second aspect of the invention relates to an assembly of
a card and a card reader, the card reader comprising a
reading head configured to be positioned over a predeter-
mined curve of the card while sensing the electromagnetic
field and to output a signal relating to the field sensed, the
card comprising an oblong field generator comprising at
least two end portions have the above-mentioned width and
are configured to output at least part of the electromagnetic
field,
wherein the end portions are positioned so that, when
projected on to a plane of the surface:

an edge of each end portion 1s positioned no more than 0.5

mm {rom the curve and/or

the curve not overlap the end portions in the projection.

In this context, the reading head may comprise a reading,
coil or detector configured to convert sensed/detected elec-
tromagnetic field into an output signal, which usually will be
clectrical but which may equally well be optical, wireless,
radio-based, an audio signal or the like.

This reading coil or the reading head 1s configured to be
positioned, relative to the card, directly above the curve. The
curve, which may be the above predetermined curve, may be
a portion of the card directly over which the reading coil/
head may be translated. In this context, the reading head/coil
1s the actual detecting portion of the reader and not including
¢.g. a housing or the like. Usually, the detector 1s a coil. In
other situations, a coil 1s connected to an air gap 1n a
magnetic circuit, where the gap 1s configured to guide
magnetic field lines to the coil. Thus, the gap 1s the actual
clement defining the curve. The curve may be defined by a
predetermined point, such as a centre, of the outline of the
reading coil or gap 1n the projection and the translation of the
reading head 1n relation to the card.

Most card readers are originally configured to provide or
tacilitate a relative movement of the card and reading head
so that the reading head or reading coil travels along and
directly above the curve of the card. This 1s not a disadvan-
tage according to the invention but it 1s not a requirement.
The reading head and/or reading coil may be stationary 1n
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relation to the card while detecting the field output, but the
reading head/coil 1s still to be positioned directly above the
curve.

In this context, the reading head 1s over the curve it 1t 1s
positioned directly above this, 1.e. a line perpendicular to the
surface and intersecting the surface at the curve will inter-
sect the reading head.

The card of the assembly may be the card of the first
aspect of the mvention, where the predetermined curve is
defined by the position of the reading head/coil/gap.

In one situation where the card has a second field gen-
erator, the reading head preferably comprises at least a first
and a second field sensor, such as sensing coils, where the
first field sensor 1s configured to be positioned over the curve
and the second field sensor 1s configured to be positioned
over another curve, which may be the above second curve.

Naturally, the reading head may be translated 1n relation
to the card to have the field sensors travel along the curves.

Also, the reading head may, if desired, touch or contact
the surface of the card during the sensing of the field(s)
emitted.

A third aspect of the invention relates to a method of
outputting a signal from a card according to the first aspect
of the invention, the method comprising the step of operat-
ing the field generator to output a magnetic field.

The above description of the curve, the generator etc. 1s
equally valid 1n relation to the third aspect.

In one embodiment, the operating step comprises operat-
ing the field generator to output a magnetic field which
varies over time. In this manner, the reading head may be
stationary over the curve or may move over or along the
curve with any desired speed while detecting and outputting
the desired signal.

A final aspect of the mvention relates to a method of
transferring mformation from a card to a card reader com-
prising a reading head, the method comprising:

positioning the reading head directly above a predeter-

mined curve of the card,

operating the field generator of the card to output a

magnetic field so that at least a part of the magnetic
field enters the reading head, and where the card reader
outputs a signal corresponding to the at least part of the
magnetic field entering the reading head,
wherein the operating step comprises operating a field
generator comprising at least two end portions configured to
output at least part of the electromagnetic field,
wherein the end portions have the width described above
and are positioned so that, when projected on to a plane of
the surface:
an edge of each end portion 1s positioned no more than 0.5
mm from the curve and/or

the curve does not overlap the end portions 1n the pro-

jection.

The above description of the curve defined by the reading
head, usually a coil or gap, and that 1t may be 1dentical to the
above curve, as well as the generator and the relative
positions are equally valid in relation to this aspect.

The operating of the field generator may be feeding an
clectrical signal thereto, where the field generator 1s opera-
tional to convert the electrical signal into an electromagnetic

signal. Preferably, the field generator 1s able to convert any
time dependency or variation mto a corresponding field
strength dependency or variation. A typical field generator 1s
a coil, optionally with a core material therein.
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Thus, information may be encoded 1n the electrical signal,
which information 1s present also in the field generated and
thus 1n an output signal from the card reader, such as the
reading head.

The positioning step may comprise, as mentioned above,
abutting the card reader and the card. Alternatively, a dis-
tance there between may be e.g. no more than 1 mm,
preferably no more than 500 um, preferably no more than
250 um, such as no more than 100 um. Preferably, the
distance between the head and the card 1s maintained at least
substantially constant during the operating step.

The operating step comprises the head sensing the field
output by the generator.

In one embodiment, the positioning step comprises trans-
lating the reading head in relation to the card, where the
translation defines the position of the elongate portion, and
thus potentially the above curve, on the card.

In the following, preferred embodiments of the invention
will be described with reference to the drawings, wherein:
FIG. 1 1illustrates a credit card with a magnetic stripe,

FIG. 2 1llustrates the standardized positions of the indi-
vidual magnetic tracks of a magnetic card,

FIG. 3 illustrates the relative positions of an encoder and
a track position,

FIG. 4 1llustrates two field generators on a card, including
compensating coils,

FIG. § illustrates a cross section of a card according to the
invention, and

FIG. 6 1illustrates relative positioning of a curve and an
end point of a generator.

In FIG. 1, a standard credit card 10 1s 1llustrated having a
magnetic area 12 positioned 1 a predetermined and stan-
dardized position. The magnetic area 12 typically may
comprise two individual strips or signal tracks, 121 and 122,
of magnetically encoded information. The positions of these
strips or tracks, 121, 122 also 1s standardized.

According to ISO/IEC 7811-2:2001, the track 121, posi-
tioned the closest to the nearest longitudinal side 16 of the
card 10 (see FIG. 2), has an edge closest to the side 16 of no
more than 0.228" (5.79 mm). The boundary between the first
and second tracks 121/122 1s between 0.328" (8.33 mm) and
0.338" (9.09 mm) from the edge 16. The second track 122
extends to between 0.458" (11.63 mm) and 0.498" (12.65
mm) from the edge 16. A minimum track width 1s 0.100"
(2.45 mm).

Different sources identity slightly different centre dis-
tances from the edge 16 to a centre of the tracks 121 and 122,
but the following distances are seen: a distance from edge 16
to centre of track 121: (0.228"+0.328")/2=0.278" (7.06 mm),
a distance from edge 16 to centre of track 122: (0.358"+
0.458")/2=0.408" (10.36 mm).

Naturally, the tracks 121/122 may be positioned along any
curves on the card. The straight lines are preferred as they
tacilitate a linear swipe or translation of the card in relation
to the reader.

The preferred embodiments of the card of the mmvention
have one or more magnetic encoders or field generators
positioned at or near the track positions of the card. These
encoders are able to generate an electromagnetic field emu-
lating that of a legacy magnetic stripe of a card translated 1n
relation to a reader.

In FIG. 3, an encoder strategy i1s seen wherein a single
encoder 20 1s provided having a coil 22 and a core 24, 1f
desired, extending along, preferably parallel to, the curve
121, which may be a centre line of a track, if the track has
a width.
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The ends 20' and 20" of the coi1l 22 or core 24, which ever
extends the farthest to the right and to the left, defines end
points at which a large part of a generated electromagnetic
field 1s output and which will travel to the other end point 1n
a manner defined by the surroundings and the card 10.

According to the mnvention, the ends 20' and 20" of the
coil 22 and/or core 24 of the encoder 20 are provided at a
distance D from the curve 121. This distance D preferably
may be from -0.5 mm (1.e. with a small overlap) and to
several mms. Preferably, the distance D 1s about 2 mm, but
it has been found that improvements of the signal output of
a reading head (see FIG. 5) are significant even when there
1s an overlap and the distance 1s —0.5 mm. It has been found
that the angle under which the field lines from the encoder
20 enter the coil of the reading head 1n general improves by
this oflset, especially as i1t has been found that the coils of
most reading heads are not perfectly aligned with the track
121 but 1s slightly angled 1n relation thereto. It 1s desired that
the distance, when negative (overlap), 1s not half a width of
the encoder end 20'/20", so especially when an overlap
exists, the encoder ends preferably have a width of at least
1.8 mm. This width may be larger 11 desired.

It 1s noted that the main field emitted by the encoder 20
1s output by the ends 20' and 20". Thus, when the positions
of the ends 20" and 20" are fixed, any shape may, 1n principle,
be used for the remainder of the encoder 20. An alternative
to the straight encoder 20 of FIG. 3 1s a bent or curved
encoder, such as an encoder forming part of a circle, an oval
or the like.

However, 1t has been found that the encoder does, 1n fact,
also output a field between the ends. This field may be
utilized 1in order to e.g. compensate from a field strength
variation seen between the ends 20" and 20". The field sensed
at a position along the track 121 i1s a sum of the field from
the ends 20' and 20" as well as that output along the length
of the encoder 20 and thus may be slightly larger at the
centre of the track 121. Thus, 1n one embodiment, core
22/co1l 24 may be shaped to bend away from the track 121
to at degree so that the field strength sensed along the track
121 1s the same.

In another embodiment, the encoder may simply have the
same shape as the emulated track, 1.e. preferably straight,
with the same distance to the track all along 1ts length.

In FI1G. 4, an encoder scheme 1s illustrated comprising, in
addition to the encoder 20, a second encoder 30 as well as
compensating elements to be described 1n further detail.

For illustrative purposes, the encoders 20 and 30 are
different. A large variation 1n encoder schemes, as will also
be described further below, may be used. Usually, 1dentical
encoder types are used 1n the same card.

The encoder 20 comprises a field generating element 22
comprising an oblong core material 21 and a coil 24 wound
around the core material 21.

The operation of the encoder 20 1s that a signal, corre-
sponding to the electromagnetic field to be sensed by the
reading head of a reader, which reading head travels along
or over the track 121, 1s transmitted into the coil 24. As a
result thereotf, the coil 24 and core 21 outputs an electro-
magnetic field which 1s sensed by the reading head. As 1s
also indicated above, 1t 1s preferred that the distance between
the coil 24/core 21 to the track position 1s about the same
along the length thereotf. This, however, 1s not a requirement.

The encoder 30 comprises a field generating element 32
with a core 31 and a coil 34 also positioned according to the
invention 1n relation to another of the standardized positions,
122, of magnetic tracks of credit cards.
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In addition to the encoders 20/30, cross talk reducing coils
29/39, which may have cores or not, may be provided 1n
order to prevent cross talk from one encoder to the other
when operated simultaneously.

The function of the cross talk reducing coil 29 1s to create
an electromagnetic field at the track 122 to counter the field

created at the guide by the encoder 20 at the track 122 when
operating to generate the desired field at the track 121. Thus,
it 1s desired that the resulting field from the encoder 20 and
the cross talk reducing coil 29, at the track 121, 1s zero or as
low as feasible.

The operation of the cross talk reducing coil 39 i1s similar.

An alternative to the operation of the cross talk reducing
coils 29/39 1s the subtraction, in the signal fed to the encoder
20, for example, of a signal correlated to that fed to the
encoder 30 1n order for the encoder 20 to, 1itself, output a
field counter acting that of the encoder 30 at the track 121.

In FIG. 5, a card 10 1s illustrated in a cross section
perpendicular to the coils and cores. Illustrated 1s also
clectronics 48 for feeding electrical signals into the coils.
The cross talk reducing coils 29/39 are not 1illustrated but
may be provided or not. These usually are also fed by the
clectronics 48, but this 1s not a requirement.

Also 1illustrated 1s a reading head 50 comprising two
reading coils 52 and 54 each positioned so as to travel along,
the tracks 121/122 while individually receiving the fields
output by the encoders 20/30, respectively. Usually, the
reading coils 52/54 are positioned directly above (perpen-
dicularly to the upper surface of the card) the track positions
121/122.

In FIG. 5, the positions, in this cross section, of the curves
are 1llustrated by two vertical lines extending perpendicular
to the upper card surface. It 1s seen that the coils 52/54 are
positioned directly over the curves, as the lines intersect the
centres of the coils 52/54. Thus, the centres of the coils 52/54
define the curves together with the path travelled by such
points during swiping of the card. Alternatively, the curves
may be defined by other points related to the coils 52/54, or
predetermined points in relation to other parts of the head,
such as an air gap provided for receiving magnetic field lines
and guide these toward the coils 52/54.

Also, 1t 1s seen that the cores 21/31 and coils 24/34 are not
positioned directly under these curves, as their centres are
oflset therefrom (see FIG. 6).

Assembly of the card 10 may be performed by providing
a base element 46 which may have en indentation or cut-out
portion 46' into which a pre-assembled electronic package
comprising the electronics 48, coils, cores and connecting
wires may be provided. This package may comprise addi-
tional elements, such as a battery, a biometric reader, such as
a finger print reader, one or more displays, one or more
transmitters/transceivers, such as wireless transmitters/
transceivers, such as a Bluetooth transceiver, a Wi-F1 trans-
ceiver, an RF transceiver or the like, antennas, a keyboard,
one or more switches, such as blister switches or piezo based
switches (see e.g. WO2008/104567) or the like.

The cut-away and/or electronics may be covered by one
or more layers or sheets 40.

The preferred properties of the encoder 20 may be divided
into those of the coil 24 and the core 21.

Naturally, a core 21 may be provided or not.

One or more coils 24 may be provided along the length of
the core 21 or between the ends 20" and 20". A single coil
may be used, 1n which case 1t preferably extends at least
70%, such as at least 80%, such as at least 90% ot a distance,
along the track, between the ends 20' and 20".
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Multiple coils may be provided with or without one or
more cores. The one or more coils may be driven with the
same signal or may be individually driven, such as on the
basis of a position of the reading head. Such position
determination 1s known in the art.

In addition, the one or more coils may have the same pitch
along the length thereot, or the pitch may be altered along
the length 1n order to control the field strength emitted along
the length of the coil.

As to the core, this 1s preferably capable of transporting
a large field strength without the material saturating. Dii-
ferent materials have different B-H curves describing the
flux density as a function of magnetic field strength. A
material with a straight B-H curve may be the VC60257
(from www.VacuumSchmelze.de) which has a rather sharp
“saturation corner’, whereas mu-metal has a much softer
characteristic. In the latter situation, the field strength may
be kept sufliciently low for 1t to be in a linear area.
Alternative, this non-linear characteristic may be compen-
sated for either in the signal or 1n the signals resulting from
the detection.

Preferably, the permeability of the core material 1s 100-
100,000 ur, such as 5,000-15,000 ur, such as around 10,000
ur. ur being the permeability relative to that of vacuum, po.

The sharper corner of the VC60257 material will cause a
higher distortion in case of saturation but may carry more
field strength before distorting the output field.

In FIG. 6, the oflset of a generator 20 from a curve C 1s
seen 1n the situation where both are straight, 1n a projection
on to the surface of the card.

Again, the generator has end portions 20' and 20", and an
edge E 1s illustrated being a portion of the end portion 20
being the closest to the curve C. It 1s seen that the generator
20 1s displaced 1n relation to the curve C, even though an
overlap exists.

Also 1llustrated 1s another possible, more displaced, posi-
tion 204 of the generator. It 1s seen that no overlap exists.
Naturally, when no overlap exists, any distance may be seen
between the edge E and the curve C.

The mnvention claimed 1s:
1. A card having an outer, at least substantially straight
side, the card comprising;

an oblong field generator configured to provide an elec-
tromagnetic field along a straight line on or at a surface
thereof, the straight line being at least substantially
parallel to the straight side and positioned between 6.9
mm and 7.2 mm from the side or between 10.2 and 10.5
mm from the side, the oblong field generator including
at least two end portions configured to output at least
part of the electromagnetic field, the end portions
having a width, perpendicular to a longitudinal direc-
tion of the oblong field generator, of at least 1.8 mm and
are positioned so that, when projected on to a plane of
the surface, an edge of each end portion that 1s parallel
with the straight line 1s positioned no more than 0.5 mm
from the straight line 1n a direction perpendicular to the
straight line and/or the edge of each of the end portions
of the oblong field generator 1s parallel with the straight
line and separated therefrom by a distance in the
projection such that the straight line does not overlap
the end portions of the oblong field generator 1n the
projection.

2. The card according to claim 1, wherein

the straight line extends between a first end point and a
second end point on or at the surface, and
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the end portions are positioned so that the first and second
end points, when projected on to a straight line through
the end portions, are positioned between the end por-
tions.

3. The card according to claim 1, wherein the oblong field
generator comprises:

a core material extending within a coal.

4. The card according to claim 1, wherein the card 1s
configured to provide an additional electromagnetic field
along a predetermined curve on or at the surface, and the
card further comprises:

a second oblong field generator with two second end

portions having a width, 1n a direction perpendicular to

a longitudinal direction of the generator, of at least 1.8

mm and being configured to output at least part of the

additional electromagnetic field, the second end por-

tions being positioned so that, when projected on to the

plane of the surface:

an edge of each second end portion 1s positioned no
more than 0.5 mm from the predetermined curve
and/or

the predetermined curve does not overlap the second
end portions 1n the projection.

5. The card according to claim 4, wherein the curve 1s a
straight line being at least substantially parallel to the side
and positioned between 10.2 mm and 10.5 mm from the
side.

6. The card according to claim 4, further comprising:

a compensating field generator having a first and a second

compensating field outputs, wherein

the end portions and the compensating field outputs are
positioned, when projected on to the plane, so that
the end portions are provided on one side of the
curve and the compensating field outputs on an
opposite side of the curve.

7. A method of outputting a signal from a card according
to claim 1, the method comprising:

operating the oblong field generator to output the elec-

tromagnetic field.

8. The method according to claim 7, wherein the operating
COmprises:

operating the oblong field generator to output the elec-

tromagnetic field such that the electromagnetic field
varies over time.

9. The card according to claim 1, wherein the edge 1s a
portion of or at the end portion which extends 1n a longi-
tudinal direction of the oblong field generator.

10. An assembly comprising:

a card having an outer, at least substantially straight side,

the card including an oblong field generator configured to

provide an electromagnetic field along a straight line on
or at a surface thereof, the straight line being at least
substantially parallel to the straight side and positioned
between 6.9 mm and 7.2 mm from the side or between
10.2 and 10.5 mm from the straight side, the oblong
field generator having at least two end portions having
a width, perpendicular to a longitudinal axis of the
generator, of at least 1.8 mm and being configured to
output at least part of the electromagnetic field, the end
portions being positioned so that, when projected on to
a plane of the surface an edge of each end portion that
1s parallel with the straight line 1s positioned no more
than 0.5 mm from the straight line 1n a direction

perpendicular to the straight line and/or the edge of
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cach of the end portions of the oblong field generator 1s
parallel with the straight line and separated therefrom
by a distance 1n the projection such that the straight line
does not overlap the end portions of the oblong field
generator 1 the projection; and

a card reader including a reading head configured to be

positioned over the straight line of the card while
sensing the electromagnetic field and to output a signal
relating to the field sensed.

11. The assembly according to claim 10, wherein

the reading head includes at least a first and a second field

sensor, the first field sensor being configured to travel
along the straight line and the second field sensor being
configured to travel along a curve, and

the card includes a second oblong field generator config-

ured to provide an additional electromagnetic field

along the curve on or at the surface, the second oblong

field generator having two second end portions config-

ured to output at least part of the additional electro-

magnetic field, the second end portions being posi-

tioned so that, when projected on to a plane of the

surface:

an edge of each second end portion 1s positioned no
more than 0.5 mm from the curve and/or

the curve does not overlap the second end portions 1n
the projection.

12. The assembly according to claim 10, wherein the edge
1s a portion of or at the end portion which extends 1n a
longitudinal direction of the oblong field generator.

13. A method of transferring information from a card to a
card reader head, the card reader head including a reading
head, the card having an outer, at least substantially straight
side, the method comprising:

operating a field generator of the card to output a magnetic

field along the straight line on or at a surface thereot,
the straight line being at least substantially parallel to
the straight side and positioned between 6.9 mm and
7.2 mm from the side or between 10.2 and 10.5 mm
from the side, the field generator including at least two
end portions configured to output at least part of the
clectromagnetic field, the end portions having a width,
perpendicular to a longitudinal direction of the genera-
tor, of at least 1.8 mm and are positioned so that, when
projected on to a plane of the surface, an edge of each
end portion that 1s parallel with the straight line is
positioned no more than 0.5 mm from the straight line
in a direction perpendicular to the straight line and/or
the edge of each of the end portions of the oblong field
generator 1s parallel with the straight line and separated
therefrom by a distance in the projection such that the
straight line does not overlap the end portions of the
oblong field generator in the projection; and

reading, via the reading head, at least a part of the

magnetic field, 1f the reading head is directly above the
straight line, wherein the reading head 1s configured to
output a signal corresponding to the at least part of the
magnetic field entering the reading head.

14. The method according to claim 13, wherein the
positioning comprises:

translating the reading head in relation to the card.

15. The method according to claim 13, wherein the edge
1s a portion of or at the end portion which extends 1n a
longitudinal direction of the oblong field generator.
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